Background: Recent internal migration flows from rural to urban areas pose challenges to women using reproductive health care services in their migratory destinations. No studies were found which examined the relationship between migration, migration-associated indicators and reproductive health care services in Bangladesh. Methods: We analyzed the 2006 Bangladesh Urban Health Survey (data made publically available in June 2013) of 14,191 ever-married women aged 10-59 years. Cross tabulations and logistic regression were conducted. Results: Migrants and non-migrants did not differ significantly in their use of modern contraceptives and treatment for STI but were less likely to receive ANC even after controlling for a range of variables. Compared to non-migrants, more migrants had home births, did not take vitamin A after delivery, and had no medical exam post-birth. Migrant women being village-born (rather than urban-born) were associated with risk of diminished: use of ANC; treatment for STI; medical exam post-birth; vitamin A post-birth. Migrating for work or education (rather than other reasons) was associated with risk of diminished: use of ANC; use of modern facilities for birth; and medical exam post-birth. Each additional year lived in urban areas was associated with a greater likelihood of receiving ANC. Conclusions: Women who migrated to urban areas in Bangladesh were significantly less likely than non-migrants to use reproductive health care services related to pregnancy care. Pro-actively identifying migrant women, especially those who originated from villages or migrated for work or education may be warranted to ensure optimal use of pregnancy-related services.
Background
Rapid urbanization has occurred throughout lowincome countries, where 80 % of the world's largest cities are now located [1] . Such rapid urban growth largely manifests itself in the expansion of already crowded squatter settlements and slums, placing enormous strain on public resources and presenting challenges for local health authorities [2, 3] . The UN Population Division predicts a 93 % increase in the urban population of Bangladesh between 2000 and 2020 driven primarily by rural to urban migration [2, 4, 5] . These recent migration flows pose challenges to women needing reproductive health care services in their migratory destinations. Women in poor countries tend to have limited access to health care services compared to those in richer countries, and within countries, the poor have proportionately less access to health services [6] . Poor migrant women in particular, likely face discrimination as well as physical and economic insecurity, which makes them more vulnerable to reproductive health risks [7] .
Studies of rural-to-urban migration often focus on the potential negative effects, physically or mentally, not only of the stress of movement and adaptation to a new and very different lifestyle, but of movement to an area with more health damaging exposures [8] . Damaging exposures may include physical and socio-cultural environments and health behaviours.
Literature on migration shows that use of health and social services for migrants is determined by their legal status and by availability, accessibility, acceptability and quality of services which depend on other influences including social, cultural, structural, linguistic, gender, financial and geographical factors [6, [9] [10] [11] . Different beliefs and knowledge about health and illness can deter migrants from using national health services [12] . Moreover, health literacy in the sense of awareness of entitlements to care and availability of services may pose a barrier to use of services [12] .
Studies have examined the relationship between migration and general health status, health vulnerability among temporary migrants, rural-urban return migration and use of family planning, urban migrants and under-five child mortality, internal migration and contraceptive knowledge and use, temporary migration and HIV/STD risks, and internal migration and use of reproductive and child health services [13] [14] [15] [16] [17] [18] [19] [20] . These studies show that health/reproductive health can be a driver or a barrier to migration through direct and indirect impacts on migration decisions [21] . Studies on the impact of migration on reproductive health show that urban migrants are disadvantaged in accessing health care services [16, 19, 22, 23] .
In Bangladesh, studies on migration have focused on reasons for migration, basic characteristics of migrants, employment and income, and household living conditions [24, 25] . Some have focused on the relationship between migration and fertility and family planning, child survival, and household living conditions [17, 26] . These studies have generally used small samples, which have made it difficult to analyze the relationships between key factors comprehensively. No studies were found which examined the relationship between migration, migrationassociated indicators and reproductive health care services in Bangladesh. Our study intended to begin to fill this gap.
The objectives of our study were to answer the following research questions: (1) What is the relationship between migration (internal migrant/non-migrant) and Bangladeshi urban women's use of reproductive health care services [modern contraceptive use, antenatal care (ANC), modern facilities used for birth, medical exam post-birth, Vitamin A post-birth and STI treatment]? (2) What is the relationship between migration indicators (place of birth, length of time living in current place of residence, reasons for migration) and use of these services among internal migrant women in urban Bangladesh?
Methods
We performed analyses of cross-sectional survey data from the 2006 Bangladesh Urban Health Survey (UHS) made publically available on June 24, 2013 [27, 28] . Our sample of 14,191 women was drawn from the sample of all ever-married women aged 10-59 living in separate households in urban areas of Bangladesh (see Fig. 1 ).
We defined 'migrant' as those who had not always lived in their current location. We performed logistic regression analyses of factors affecting selected reproductive health care services. Reproductive health care services selected included modern contraceptive use, ANC received prior to last birth, modern facilities used at birth, medical exam post-birth, receiving Vitamin A post-birth and treatment sought for STIs.
The study protocol was approved by the Institutional Review Board (IRB) of the Faculty of Medicine of McGill University, Montreal, Quebec, Canada. We obtained our data following approval from the University of North Carolina (UNC). Data were de-nominalized by UNC prior to use. All respondents had provided verbal informed consent to be interviewed prior to completing the 2006 Bangladesh UHS.
Results
Relationship between migrant status (migrant/non-migrant) of women and their use of reproductive health care services Table 1 shows the socio-demographic characteristics of Bangladeshi urban women by migration status (n = 8921 Table 3 shows the association of migration status (migrant/non-migrant) with reproductive health care services controlling for a range of variables. Migrants and nonmigrants did not differ significantly in their use of modern contraceptives and treatment for STI symptoms. However, Relationship between migration indicators and use of reproductive health services among internal migrants to urban areas in Bangladesh Table 4 shows migration indicators associated with use of reproductive health care services among migrant women only, controlling for a range of other variables. 
Discussion
Bangladesh is facing a rapid increase in its urban migrant population. This poses significant challenges for the country to respond to their health service needs. Difficulties in reaching migrant women to offer reproductive health services could become a barrier in the country's progress towards the Millennium Development Goals (MDGs). To date, studies on migration in Bangladesh have focused mainly on reasons for migration and basic characteristics of migrants. Some have examined the relationship between migration and fertility and family planning, child survival, and household living conditions [17, 26] . Ours is the first study known to us which looks at the relationship between migration and use of reproductive health care services.
Our study demonstrates that there are significant differences in use of reproductive health care services between urban migrant and non-migrant women in Bangladesh. We found urban migrant women to be vulnerable given their more limited use of reproductive health care services than non-migrants, with the exception of using modern contraception, which migrant women living in slums were more likely to do. Recently (October 14, 2014) disseminated limited preliminary findings of the 2013 Bangladesh UHS showed: (i) the contraception prevalence rate to be highest in urban slums and lowest in non-slums; (ii) only half of the women living in slums received ANC from medically trained providers; and (iii) very few home deliveries were attended by medically trained providers in three urban locations -city corporation slum, non-slum and other urban [29] . Our study shows that there are virtually no differences for use of modern contraception among migrant and non-migrant women. This finding might be attributed to easy access to contraceptives, familyplanning awareness raised by non-governmental organizations, and a lack of space in urban housing. On the Controlling for length of years lived, born in villages, migrated for work, employment and education, current age, Muslim religion, working currently, attended school, urban slum as place of current residence, healthcare decision by somehow respondent, and safe community security c Controlling for Length of months lived, born in villages, migrated for work, employment and education, current age, Muslim religion, working currently, attended school, urban slum as place of current residence other hand, migrant women reported seeking treatment for STI symptoms less than non-migrant women, although less than half of each group sought care. It is possible that women experiencing symptoms of STIs might think that they need not seek medical attention due to a lack of knowledge and/or the stigma attached to STIs. Thus, policy makers should implement measures to provide both migrant and non-migrant women with equal but increased access to health care services as well as sexual health education.
Of the three migrant indicators examined, being village-born (rather than urban-born) was significantly associated with less use of health services in four of six services examined; migrating for work or education (rather than any other reasons) was responsible for less health care use in three of the six services examined. However, years lived in urban areas had a significant beneficial effect on ANC. This increase in use may be the result of greater exposure to other women who use the service or to messages about the benefits of ANC. On the other hand, lower use of other pregnancy-related services may be the result of a limited supply of health services including maternal health outreach programs for women originating from rural areas. Social prejudice against modern and established health facilities may also contribute to the lower use of such services.
The findings of our study may be applicable to countries with a similar economic profile to Bangladesh such as Cambodia, Kenya, or Cameroon. The average amount of disposable income available to persons residing in these countries may explain differences in access to and use of reproductive health care services. In addition, poverty often forces people to move in search of work and leads to rural-to-urban migration [30] . Expanded trade, and climate change are also driving increased mobility in these countries.
Strengths and limitations
Our study is drawn from a large and representative data set covering all urban areas in Bangladesh, the result of the first survey of its kind on urban health in Bangladesh. We explored a range of major reproductive health service components as they relate to migration indicators, a field of inquiry previously underexplored in Bangladesh. However, our study was not exempt from limitations, the most important of which was the use of existing data rather than gathering primary data in which questions more closely related to our research questions could have been asked of participants.
Conclusions
Bangladeshi women who migrated to urban areas in Bangladesh were significantly less likely than nonmigrants to use reproductive health care services related to pregnancy care: ANC; giving birth in modern facilities; receiving a medical exam post-birth; and receiving vitamin A post-birth. These women also tended towards less use of modern family planning methods and treatment for STI symptoms, compared to non-migrants. However, migrant women who had lived in urban areas longer were more likely to use ANC. The reproductive health of urban migrant women is under-studied in Bangladesh; data are needed to create and adjust programs to improve their use of health care services. The government of Bangladesh may consider more strategies to address reproductive health care services for urban migrant women. These could include ensuring the availability of services in urban areas for migrant women, especially those who originated in villages and migrated for work and education. It is expected that results from this study will assist in future planning of health and social interventions, internal migration policies, and in defining future research agendas.
